In this project we describe the complete process of modeling and simulation of computational fluid dynamics (CFD) problems that occur in engineering practice. We focus mainly on the simulation of the airflow around the aircraft. The fluid flow simulations are obtained with the CFX software package ANSYS. We use the solver based on the Semi-Implicit Method for Pressure-Linked Equations (SIMPLE). The important part is the preparation of the model with the software ANSYS. We will describe the preprocessing including the creation and modification of the surface mesh in ANSYS and the three-dimensional volume grid generation. We discuss the generation of the threedimensional grid by the snappy Hex Mesh tool, which is included in the ANSYS package. Further, we present a way of analyzing the results and some of the outputs of the simulations and following analysis. The CFD simulations were performed on the computational model of the commercial aircraft. The computations were performed for different model settings and computational grids. It means that we considered laminar and turbulent flow and several combinations of the angle of attack and inlet velocity. This case study aims to perform a CFD analysis on an aircraft model using CFX solver. While performing the simulations, meshing techniques, pre-processing and post processing sections and evaluation of a simulation is being learnt. Coefficient of lift and drag were also recorded as a user input data. These values were also compared by running two different simulations with one change of input parameter i.e. angle of attack and inlet velocity.
I. INTRODUCTION
An aircraft is a machine that is able to fly by gaining support from the air, or, in general, the atmosphere of a planet. It counters the force of gravity by using either static lift or by using the dynamic lift of an airfoil, or in a few cases the downward thrust from jet engines. In an aircraft, multidisciplinary design environments are involved for achieving the critical mission requirements like payload-capacity, endurance, maneuverability, fuel-consumption, noise-emission etc. These in-flight performance parameters depend on the aerodynamic characteristics like lift, drag, vortex etc. One of the foremost important aerodynamic force is induced drag, which is a drag caused by lift. It takes up approximately 33% of the total drag of the aircraft when in cruise and it is even more significant at low speed, accounting for 80%-90% of the aircraft drag, especially during landing and taking off situations. Streamline over an airfoil causes pressure difference between the top and bottom surface. However on a finite wing, there is a leakage of air molecules at the wing tip which causes downwash, thus generating vortices at the trailing edge of the wing. Wing tip sails are attached to the wings in such a way they use local airflows about the wing tips induced by the generation of lift on the wing to produce trust. The environmental factors are like noise, air pollution around airports and impacts of climate change and other factor also play important role for future growth. Air travel now days impacts on the environment will gradually becoming power factor on aircraft design. It is important that to reduce emission CO2 to achieve goals of 2020 launched by Europe commission. Drag reduction is a great challenge but there is certainly room for improvements. The drag Breakdown of a civil transport aircraft shows that the skin friction drag and the lift-induced drag constitute the two main sources of drag, approximately one half and one third of the total drag for a typical long range aircraft at cruise conditions (Reneaux, 2004) . This is why specific research on these topics has been initiated researchers and it seems that Hybrid Laminar Flow technology and innovative wing tip devices offer the greatest potential. Aircraft performance improvement can also be obtained through trailing edge optimization, control of the shock boundary layer interaction and of boundary layer separation. There are two key considerations in discussing drag. First, drag cannot yet be predicted accurately with high confidence levels (especially for unusual configuration concepts) without extensive testing (Sloof, 1988), and secondly, no one is exactly sure what the ultimate possible drag level really is that can be achieved for a practical configuration. To this extent, aerodynamic designers are the dreamers of the engineering profession ANGLE OF ATTACK Figure 1 : Angle of attack on plane Angle of attack is the angle between a reference line on a body (often the chord line of an airfoil) and the vector representing the relative motion between the body and the fluid through which it is moving. Angle of attack is the angle between the body's reference line and the oncoming flow. This article focuses on the most common application, the angle of attack of a wing or airfoil moving through air. The lift coefficient (C L , C a or C z ) is a dimensionless coefficient that relates the lift generated by a lifting body due to the density of the fluid around the body, its velocity and an associated reference area. A lifting body is a foil or a complete foil-bearing body such as a fixed-wing aircraft. C L is a function of the angle of the body to the flow, its Reynolds number and it's Mach number. The lift coefficient c l is refers to the dynamic lift characteristics of a twodimensional foil section, with the reference area replaced by the foil chord. In fluid dynamics, the drag coefficient (commonly denoted as: c d , c x or c w ) is a dimensionless quantity that is used to quantify the drag or resistance of an object in a fluid environment, such as air or water. It is used in the drag equation, where a lower drag coefficient indicates the object will have less aerodynamic or hydrodynamic drag. The drag coefficient is always associated with a particular surface area.
II. BACKGROUND
In the coming century, the impact of air travel on the environment will become an increasingly powerful influence on aircraft design.. Nevertheless, the design of aircraft to reduce fuel burn and hence CO2 Emission remains a key longterm objective; the paper considers the potential offered by new technology and new design concepts in this arena.
III. METHODOLOGY AND BOUNDARY CONDITIONS

Creation of geometry
The following section shows the 2D diagram used to create the model in CATIA V5 R20. 
Pressure contour velocity vectors Figure 4.6: Pressure contour and Velocity vectors at an angle of attack 18deg
Above Figures shows the pressure distribution and velocity of air effects on aircraft. It is assumed that a stream air against the aircraft, which is fixed in air. It is equivalent to aircraft is moving in space. When the aircraft located in the stream of air velocity the flow apart near the leading edge and flow along the upper and lower surface of aircraft. Further downstream the velocity gradually decreases and reaches the trailing edge approximately 85% of free stream velocity. The velocity at the lower surface looks similar, but its level is considerably lower. Velocity and pressure are dependent each other -Bernoulli's equation says that increasing the velocity decreases the pressure and vice versa. Thus higher velocities on upper side of airfoil side result in lower than ambient pressure whereas the pressure lower side is higher than the ambient pressure. Increasing angle of attack also changes the velocity distribution as shown in above figures at angle of attack 2deg, 5deg, 10deg, 15deg and 18deg respectively. The velocity on upper surfaces increases whereas the velocity on lower surface decreases depending on angle of attack. Thus increase in pressure difference increases the lift.
Changing angle of attack:
For each angle of attack, the flow around the changes and pressure distribution varies on the aircraft. The relative velocity (air velocity) on upper and lower side of aircraft at 0 0 angle of attack is relatively small. Moreover, relative pressure difference results in small lifting force. Flow separation begins to occur at small angles of attack while flow attached flow over the wing still dominant. One of the most important target is to control the flow separation with respect to drag reduction. The separation of boundary layer is associated with the large energy loses and in most applications adversely affects aerodynamic loads in the form of lift and drag increase. Reduction of drag on wing of an airplane can reduce the fuel consumption and saves more energy. At this condition increase in angle of attack, drag also increases. Figures shows positive pressures more compared to negative pressures. As the angle of attack increases the coefficient of lift also increase with respect that pressure on airplane effects the aerodynamic characteristics. At this state flow separation takes place at trailing edge and pressure leading edge is more than trailing edge resultant pressure is sum of upper surface positive pressure and negative pressure at lower surface of airplane. The center of pressure distribution changes as angle of attack increases. The lower surface sometimes carries a positive pressure, but at many design conditions is actually pulling the wing downward. The pressure at the trailing edge is related to the airfoil thickness and shape near the trailing edge. Large positive values of at the trailing edge imply more severe adverse pressure gradients. Pressure recovery region: Pressure increases from its minimum value to the value at the trailing edge. This adverse pressure gradient is associated with boundary layer transition and possibly separation, if the gradient is too severe… which occurs at higher angles of attack!!! Above performances, shows that though with increase in angle of attack, lift increase but this tend not go long. After few degrees of increase in angle of attack lift start reducing drastically, this angle of attack called critical angle of attack. It is also seen that increase in angle of attack flow ascends towards the middle of the aircraft wings. This induces more turbulence to the flow and increase the sound. In figure 5 .3 shows that the coefficient of drag initially decreases as the angle of attack increases after that increases slightly and after few degrees drag increase when speed increases because drag is function of airspeed.
V. CONCLUSSION
 This work presents the simulated flow over an aircraft and it was observed that the lift increases as angle of attack increases and if the angle of attack is increased, center of pressure moves forward and if it is decreased, it moves rearward or towards trailing edges and center of gravity is fixed at one point.

For an angle of attack 1.49deg with a speed 250m/s it was observed that the maximum velocity is 308.3m/s and total pressure is 22408Pa, and related coefficient of lift is 0.1801  At 10deg angle of attack with speed 250m/s observed maximum velocity is 286m/s, total pressure is about 23056Pa, coefficient of lift and coefficient of drag are 0.8584 and 0.0501 respectively.  The lift and drag depend on the airfoil shape and it is depending upon the velocity distribution, but also on the wing planform and on the wing area. It is possible to calculate the aerodynamic properties of differently sized airfoils or wings if all forces and moments are normalized.
